INTRODUCTION
An scalp arteriovenous malformation (AVM) is an abnormal fistulous connection between feeding arteries and draining veins without an intervening capillary bed within the subcutaneous layer. The draining veins are typically grossly dilated and may show variceal dilation that is not life threatening, but can cause cosmetic deformity (1) . Hemophilia A, transmitted as an X-linked recessive trait, is a common heritable bleeding disorder caused by mutations in the gene that codes for factor VIII (2) . Here, we describe an unusual case of scalp AVM in a patient with severe hemophilia A whom we treated with direct puncture embolization using coils and nbutyl-cyanoacrylate (NBCA), followed by surgical removal.
CASE REPORT
A 22-year-old man presented with a pulsatile mass on his right parietal scalp at birth and had increased in size during the preceding year. The patient had no previous history of trauma or head injury. Moreover, he was previously diagnosed with hemophilia A and hemophilic arthropathy, and had undergone surgery for hemophilic arthropathy of the left knee and left elbow joints 7 years prior to presentation. His plasma factor VIII was less than 1%, indicating severe hemophilia A (normal range, 50-80%). His prothrombin time was 12.2 seconds (control, 12.5-14.7) and his activated partial thromboplastin time was 59 seconds (control, 29-43). Upon examination, we observed no ulceration of the scalp skin or active bleeding.
Enhanced computed tomography demonstrated prominent vascular enhancement with an aneurysmal sac on the right parietal scalp (Fig. 1) . Digital subtraction angiography (DSA) was performed to evaluate the scalp mass and to plan treatment. To ensure effective hemostasis for intra-arterial catheterization, a bolus dose of coagulation factor VIII (4500 units)
We present a case of scalp arteriovenous malformation (AVM) in a patient with severe hemophilia A. The 22-year-old man presented with a pulsatile right parietal scalp mass. Digital subtraction angiography revealed an AVM in the right parietal scalp, supplied by superficial temporal and occipital arteries that drained into multiple venous structures. We successfully performed direct puncture embolization followed by surgical resection of the scalp AVM in conjunction with supplemental infusion of coagulation factor VIII before, during and after the embolization and the operation. (Fig. 4) . Right ECA angiography after percutaneous embolization showed complete obliteration of the AVM nidus and arteriovenous shunts (Fig. 5) . A small amount of glue was ad- There are three endovascular treatments for scalp AVM: transarterial, transvenous and direct puncture embolization (5).
Index terms
The risk of necrosis of the overlying skin may be increased due to the embolization of bilateral superficial temporal arteries when the lesion is in or near the midline. In such situations, direct puncture embolization with NBCA, alcohol, or metallic coils is preferred. In direct puncture embolization, the venous structure just distal to the AV connection is targeted.
We report a patient with severe hemophilia A, whose plasma coagulation factor was less than 1% of the normal value.
